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gas coolant, 95 
Reactors (Fast Supercritical Pressure 
Power)(FSPPR) 
design, 186-93 
Reactors (Fast, Test)(FARET) 
vapor traps, 264-65 
Reactors (First Atomic Power Station) 
design, 28-29 
Reactors (fog-cooled) 
heat transfer, 228-29 
Reactors (G2) 
design, 58 
pressure vessel, 67 
Reactors (G3) 
design, 58 
pressure vessel, 67 
Reactors (gas-cooled), 56, 58-74 
design of fast breeders, 95 
operating experience, 216 
physics, 216 
Reactors (General Electric Test)(GETR) 
flow-induced vibrations, failures from, 
273-74 
Reactors (graphite-moderated), 28-34 
core physics calculations, 160-61 
Reactors (Halden) 
flowsheets, 50 
operation, 50-51 
water chemistry, 52 
Reactors (Hallam Power) 
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77 


coolant decontamination, 7 
design, 78-80 
operation, 81, 279-80, 282-88 
vapor traps, 264 
Reactors (Hanford Graphite Superheat) 
(HGSR) 
design, 193-98 
Reactors (heavy-water), 35-37 
oxygen concentration control in coolant, 
277 
physics, 217 
Reactors (Heavy Water Components Test) 
(HWCTR) 
control rod-guide-tube rupture, 222-23 
shutdown with boric acid, 225 
Reactors (Hector) 
criticality measurements in, 212 
Reactors (Hinkley Point) 
design, 58 
Reactors (Humboldt Bay Power), 6 
design, 4, 7 
operating experience, 3 
Reactors (Hunterston) 
design, 58 
Reactors (Indian Point Power) 
(CETR), 6 
control system, 271 
operating experience, 3 
repair procedures, 276-77 
Reactors (Industrial Reactor Laboratories) 
rabbit facility design and fabrication, 277 
Reactors (JPDR) 
design, 4 
Reactors (Kahl Superheating) 
design, 22, 24 
Reactors (KBWP) 
design, 5 
Reactors (KRB) 
design, 4 
pressure vessel, 12-13 
Reactors (La Crosse Boiling Water) 
(LACBWR) 
design, 4 
Reactors (Large Closed Cycle Water) 
fuel element evaluation, 172 
Reactors (Latina) 
design, 58 
Reactors (Lenin) 
design and operation, 97-98 
Reactors (liquid metal-cooled), 75-96 
Reactors (Lithium Cooled, Experiment) 
(LCRE) 
vapor traps, 266-67 
Reactors (Los Alamos Fast, Core Test 
Facility) (FRCTF) 
vapor traps, 265 
Reactors (Los Alamos Molten Plutonium. 
Experiments) (LAMPRE) 
vapor traps, 265 
Reactors (Loss-of-Flow Test)(LOFT) 
program analysis, 240-41 
Reactors (Lucens) 
design, 36 
Reactors (Magnox), 58-71 
Reactors (Malibu-1 Power) 
design, 5 
Reactors (marine), 97-102 
Reactors (Marius) 
criticality measurements in, 213 
Reactors (Maryla) 
design, 111 
Reactors (Marviken) 
design, 47, 49, 52-55 
Reactors (Minerve) 
criticality measurements in, 213 
Reactors (ML-1) 
fuel element evaluation, 173-74 
Reactors (Molten Salt, Experiment) 
(MSRE) 
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development, 106 
Reactors (NERO) 
design, 100-1 
Reactors (New Production)(NPR) 
tubes and fittings, 134-36 
Reactors (Nine Mile Point Power) 
design, 4 
Reactors (NORA) 
fuel element design, 112 
Reactors (Novo-Veronezh)(WWER) 
burnup, 217 
Reactors (NPD), 35-44 
Reactors (NRX) 
testing of reactor materials in, 38 
Reactors (Oldbury) 
design, 58 
pressure vessel, 67 
Reactors (Organic Cooled, Heavy Water 
Moderated Power) 
design, 36 
Reactors (Otto Hahn) 
design, 98-99 
Reactors (Oyster Creek Power) 
design, 4 
Reactors (Parr Shoals Power) 
design, 36 
Reactors (Pathfinder Power) 
design, 23 
Reactors (Peachbottom Power) 
design, 72-73 
Reactors (pebble bed) 
design, 73-74 
Reactors (Plutonium Recycle Test) 
(PRTR) 
control of oxygen in D»O system, 277 
nuclear parameters, 158 
pressure-tube fretting corrosion, 
177-82 
Reactors (PM-1) 
status, 103 
Reactors (PM-2A) 
status, 103 
Reactors (PM-3A) 
status, 103 
Reactors (portable power), 103-4 
Reactors (pressure-tube), 35-45 
Reactors (Pressurized Heavy Water) 
design, 51-53, 55 
Reactors (pressurized-water), 3-29 
development and design of large, 137-47 
use of soluble poisons for control, 10-12 
Reactors (Puerto Rico Power)(BONUS) 
design, 23, 25, 27 
Reactors (R-1) 
design, 36 
Reactors (R-2) 
design, 36 
Reactors (R3/Adam) 
(see Reactors (Agesta)) 
Reactors (Rapsodie) 
status, 92 
Reactors (RB) 
fuel element design, 112 
Reactors (Romaska) 
design, 105-6 
Reactors (RWE) 
design, 4 
Reactors (San Onofre Power) 
design, 5 
pumps, 18 
Reactors (Savannah River) 
burnout computation, 227 
Reactors (Saxton Power) 
design, 5, 7 
operating experience, 3 
use of soluble poison control, 12 
Reactors (SELNI) 
design, 5 
Reactors (SENA) 


POWER REACTOR TECHNOLOGY 


design, 5 
pressure vessel, 12-13 
Reactors (SENN) 
design, 4 
pressure vessel, 12-13 
Reactors (SEP) 
design, 4 
pressure vessel, 12 
Reactors (Shippingport Pressurized Water) 
(PWR), 6 
design, 5 
fuel element performance, 172, 252 
operating experience, 3 
use of burnable poison, 12 
Reactors (Sizewell) 
design, 58 
Reactors (SM-1) 
status, 103 
Reactors (SM-1A) 
status, 103 
Reactors (SNAP-10A) 
design, 105 
Reactor (Sodium, Experiment)(SRE) 
nuclear parameters of second core, 
157-58 
operation, 80-81 
vapor traps, 264 
Reactors (sodium graphite), 80-84 
steam cycles, 183-85 
Reactors (Southwest Experimental Fast 
Oxide) (SEFOR) 
vapor traps, 265 
Reactors (Special Excursion, Tests-2) 
(SPERT-2) 
critical experiments with, 109 
Reactors (Special Power Excursion, Tests-3) 
(SPERT-3) 
electrical circuits, failure, 272-73 
flow-induced vibrations, failures from, 
273-75 
leaks, 275-76 
level controller failure, 272 
Reactors (Steam Generating Heavy Water) 
design, 36 
Reactors (superheating), 22-34 
design of HGSR, 193-98 
fuel element development, 174-75 
Reactors (Tarapur) 
design, 4 
Reactors (TES-3) 
operation, 104 
Reactors (Tokai Mura) 
design, 58 
Reactors (Transient, Test Facility) 
(TREAT) 
vapor traps, 265-66 
Reactors (Trawsfynydd) 
design, 58 
Reactors (UEM) 
design, 5 
Reactors (Ultra High Temperature, Experi- 
ment) (UHTREX) 
development, 106 
Reactors (Ulyanovsk) 
design, 25-26 
Reactors (University of Michigan) 
D,O reflectors, 277, 279 
Reactors (University of Missouri at Rolla) 
(UMRR) 
control rod swelling, 222 
Reactors (Vallecitos Boiling Water) 
(VBWR) 
fuel element failure in, 252-54, 256 
Reactors (Vallecitos Superheat) 
design, 22, 24 
Reactors (VULCAIN) 
design, 99-101 
Reactors (water-cooled), 3-29 
material buckling in, 214-15 


physics, 216 
Reactors (water-moderated), 3-29 

material buckling in, 214-15 

physics, 216 

use of poisons in, 217 
Reactors (WWER) 

design, 5 

operating experience, 3 
Reactors (WWER-1) 

design, 19-20 

pressure vessel, 9-10, 12-14 
Reactors (WWER-2) 

design, 19-20 
Reactors (Wylfa) 

design, 58 

pressure vessel, 67 
Reactors (Yankee Power), 6 

control system, 271-72 

critical experiments, 210 


design, 5 
flow-induced vibrations, failures from, 
273-74 


leaks, 275-76 

operating experience, 3 

pumps, 18 

use of soluble poison control, 12 
Reactors (ZPR-3) 

core design, 110-11 
Reflectors 

D20 in University of Michigan Reactor, 

277, 279 

Resonance absorption 

mathematical analysis, 159-60 
Resonance capture 

in U-238, 215 
Resonance Integral Theory 

calculations, 218 
REX code 

criticality calculations, 210 
ROB code 

thermal conductivity calculations, 118 
Rubidium (liquid) 

thermal, thermodynamic, and flow proper- 

ties, 163-64 


Safety 
accident frequency, 221-22 
burnout computation in Savannah River 
Reactors, 227 
coolant flow oscillations in Elk River 
Power Reactor, 273 
fast breeder reactors, 85-86, 153-54 
Hallam Power Reactor, 280 
instrument failures, 272-73 
leaks, 275-76, 282 
loss-of-coolant accidents, 240-41 
shutdown, emergency, 225-26 
University of Michigan Reactor, 279 
University of Missouri at Rolla Reactor, 
222 
vibrations, flow-induced, 273-75 
Salt solutions 
heat transfer to, from wire-wrapped, 
seven-rod fuel element bundles, 123 
Santowax 
sampling techniques, 294-95 
Santowax OMP 
corrosive effects, 294 
film formation by, 293-94 
radiolysis, 290-91 
use in ROSPO Critical Assembly, 112 
Santowax-R 
corrosive effects, 294 
heat transfer properties, 123-24, 295 
radiolysis, 291-92 
SAP 




















corrosion by polyphenyls, 293-94 
development for reactor fuels, 37, 39 
radiation effects, 38 
Satellites (man-made) 
Nimbus, thermal design calculations, 240 
Seals 
pressure vessel, leaks, 3 
use of freeze, in Hallam Power Reactor, 
283 
Shims (chemical), 10-11 
Yankee Power Reactor, 272 
Shutdown (emergency) 
use of boric acid, 2 
use of gadolinium nitrate, 226 
Sintered aluminum products 
(see SAP) 
Sodium (gaseous) 
freeze traps for, 285 
Sodium (liquid) 
heat transfer from boiling, 164 





reactor cooling, 75-96 
thermal], thermodynamic, and flow proper- 
ties, 163-64 
Sodium alloys (K-Na)(liquid) 
aerosol formation in, 260 
heat transfer coefficients, 235-36 
thermal, thermodynamic, and flow proper- 
ties, 163 
Sodium Components Test Installation 
vapor traps, 264 
Sodium Test Facility 
vapor traps, 265 
SOFOCATE code 
criticality calculations, 210 
Specifications 
fuel elements, PuOo-UO», 129 
pressure vessels, 13-14 
Spiralator 
heat exchanger, design, 237 
Springs 
use in control system, 223 
Stagnation 
vapor traps utilizing, 260 
Stainless steel systems (stainless steel- 
UO, cermeis) 
developme nt for fuel elements, 126-27 
Stainless steels 
cladding for fuel elements, 3, 6-9 
corrosion of, 254, 293-94 
effects of boiling water on, 255 
performance in water-cooled reactors, 
254, 256 
Steam 
effects on hydriding of Zr alloys, 246 
Steam (superheated) 
heat transfer, 40, 121 
Steam generators 
design for large pressurized water 
reactors, 138 
operating problems in Hallam Power Reac- 
tor, 284 
Steam-water systems 
boiling burnout in, 166-67 
flow and heat transfer, 165, 166-70 
Steels 
corrosion, 9-10, 293-94 
STOKE code, 35 
for heavy water reactor simulation, 35 
Stress corrosion 
effects of oxygen concentration, 255 
Stresses 
(see also Thermal stresses) 
effects on cracking, 252, 255 
Subcriticality 
measurement, 224-25 
Sulfur 
effects on corrosion by polyphenyls, 294 
Superheated steam 
(see Steam (superheated)) 
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Superheating 

pressure effects on boiling, 253 
Surfaces 

effects on boiling, 231, 253 


Tanks 
failure of Na expansion, in Hallam Power 
Reactor, 285 
Teflon 
flexible tube heat exchangers, 237 
Temperature sensors 
failure in Elk River Power Reactor, 272 
TEMPEST code 
cross section calculations, 212 
Terpheny! 
heat transfer properties of irradiated, 
123-24 
Thermal conductivity 
effects on pool boiling, 230 
fuel elements, 118-21, 129 
heat transfer calculations, 239 
hydrogen at high temperatures, 239 
noble gases at high temperature, 239 
Thermal neutrons 
absorption cross section and diffusion 
length in graphite, 114-15 
distribution in light-water reactors, 215 
Thermal radiation 
heat transfer calculations, 238-39 
Thermal stresses 
in fuel elements, 253, 255 
Thermometers 
failure in Elk River Power Reactor, 272 
THERMOS code 
cross section calculations, 212 
thermal neutron distribution calcula- 
tions, 215 
Thorium alloys (Th-U) 
fuel element development for fast breeder 
reactors, 89 
Thorium alloys (Th-U-Zr)(Zircaloy-2-clad) 
fabrication of fuel elements, 130 
Thorium oxide systems (Nb-ThQ2-UO, 
cermets) 
thermal conductivity, 129 
Thorium oxide systems (ThO2-UO2) 
fuel element design, 3, 6-9 
radiation effects, 8 
Traps 
for aerosols, 359-70 
for carbon, oxides, and Na in Hallam 
Power Reactor, 285 
for liquid metal systems, 259-70 
Tubes 
(see also Pressure tubes) 
burnout, 16-17 
burnout of water in, 121 
heat transfer from, at cryogenic tempera- 
tures, 239-40 
Tubes (finned) 
use in heat exchangers, 236-37 
Tungsten systems (Mo-W-UO2 cermets) 
development for fuel elements, 128 
Tungsten systems (W-UO, cermets) 
development for fuel elements, 127-28 
Turbulent flow 
(see Fluid flow (turbulent)) 
Two-phase flow 
(see Fluid flow) 


Uranium 
criticality in D2O lattices, 213 
criticality in graphite lattices, 212-13 
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radiation effects on reactivity, 217 
Uranium-233 
radiation effects on reactivity, 217 
Uranium-235 
fission ratio to U-238, 110 
fission spectrum cross section, 115 
rediation effects on reactivity, 217 
Uranium-238 
fission ratio to U-235, 110 
resonance capture, 215 
Uranium (enriched) 
criticality in D,O lattices, 213 
Uranium alloys (Pu-U) 
criticality in lattices, 212-13 
Uranium alloys (Th-U) 
fuel element development for fast breeder 
reactors, 89 
Uranium alloys (Th-U-Zr)(Zircaloy-2-clad) 
fabrication of fuel elements, 130 
Uranium carbide systems (PuC-UC) 
design of fuel elements for large fast 
breeder reactors, 147-49, 151-52 
radiation effects, 8 
Uranium carbides (UC) 
buckling studies, 111 
development for fuel elements for sodium 
graphite reactors, 81-83 
evaluation for fuel elements, 174 
fabrication of Na-bonded fuel elements, 
129-30 
radiation effects, 8, 82 
Uranium nitrides (UN) 
radiation effects, 8 
Uranium oxide systems 
critical experiments in water lattices, 
210 
Uranium oxide systems (Al203-UO2) 
radiation effects, 8 
Uranium oxide systems (BeO-UO2) 
radiation effects, 8 
Uranium oxide systems (BeO-UO:) 
(Hastelloy-X-clad) 
fuel elements, evaluation, 173 
Uranium oxide systems (Mo-UO, cermets) 
fabrication into fuel elements and thermal 
conductivity, 129 
Uranium oxide systems (Mo-W-UO 
cermets) 
development for fuel elements, 128 
Uranium oxide systems (Nb-ThO2-UO, 
cermets) 
thermal conductivity, 129 
Uranium oxide systems (PuO2-UO,) 
critical experiments in water lattices, 
210, 212 
design of fuel elements for large fast 
breeder reactors, 149-52 
fuel elements, fretting corrosion of 
Zircaloy-2 cladding, 177-82 
fuel elements, specifications, 129 
radiation effects, 8 
Uranium oxide system (stainless steel- 
UO2 cermets) 
development for fuel elements, 126-27 
Uranium oxide systems (ThO2-UO2) 
fuel element design, 3, 6-9 
radiation effects, 8 
Uranium oxide systems (W-UO2 
cermets) 
development for fuel elements, 127-28 
Uranium oxide systems (UO2-ZrO2) 
radiation effects, 8 
Uranium oxides (UO2) 
evaluation, 172-74 
fretting corrosion, 177-82 
fuel elements, design, 3, 6-9 
fuel elements, evaluation, 172-74 
fuel elements, fabrication, 128-29 
fuel elements, thermal conductivity, 





119-21 

pulsed neutron studies, 112 

radiation effects, 8 
Uranium silicides (U3Si) 

radiation effects, 8 
Uranium sulfides (US) 

radiation effects, 8 
Uranium systems 

criticality in water lattices, 210-11 
Uranyl nitrate 

criticality of solutions, 213 


Valves 
performance in Hallam Power Reactor, 
282-84 
Vapor traps 
for liquid metal systems, 259-70 
Vaporizers 
flow stability in forced convection, 231- 
32 
Vena contracta 
mixing during reexpansion, 235 
Vertical channels 
(see Channels) 
Vibrations 
flow-induced, failures from, 273-75 
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Water 
burnout heat flux under forced 
convection, 122 
condensation, 233 
corrosion of steel, 9-10 
criticality studies in lattices of, 210-212 
dissociation, effects on hydriding 
of Zr alloys, 248 
effects on corrosion by polyphenyls, 294 
moderator, pulsed neutron studies in, 113 
quality control, 254 
reactivity effects, 109-10 
Water (pressurized) 
burnout calculations, 121-23 
Water-air systems 
flow, techniques for observing, 165 
Water-ice systems 
free convection melting, heat transfer 
calculations, 239-40 
Water-steam systems 
boiling burnout in, 166-67 
flow and heat transfer, 165, 166-70 


Zircaloy alloy 
cladding for fuel elements, 3, 6-9 
effects of hydriding on properties, 245 


Zircaloy-2 alloy 
corrosion, 42-45 
effects of hydriding on properties, 
245, 248-49 
hydriding, control of, 249-50 
hydrogen absorption, 246 
radiation effects, 38, 41 
use in pressure tubes, 41 
Zircaloy-2 alloy (Ni-tree) 
hydrogen absorption, 246 
Zircaloy-4 alloy 
hydriding, control of, 250 
hydrogen absorption, 246 
Zirconium alloys 
hydriding, 246-51 
Zirconium alloys (coated) 
corrosion by polyphenyls, 294 
Zirconium alloys (Nb-Zr) 
corrosion, 42-45 
hydriding stress allowance, 9 
use in pressure tubes, 41 
clad) 


Zirconium alloys (Th-U-Zr)(Zircaloy-2-clad) 


fabrication of fuel elements, 130 
Zirconium hydride 
formation in Zircaloys, 245-46 
orientation, 250-51 
Zirconium oxide systems (PuO2- ZrO») 
radiation effects, 8 
Zirconium oxide systems (UO2-ZrO2) 
radiation effects, 8 
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